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2.1  ????????????????? 
????? 206??????????? 11?, 
?????? 3 ???? 5 ????? 2 ????
1?(? 1)????????? 45.63%, ?????
?? 4.24±12.65, ??????? 9.29±12.48, ??
????????????? (Aspidogaster iji-
mai)(25.24%), ?????????(Khawia sinen-
sis)(11.17%); ????????????????
(1.76±6.46), ????????? (Asymphylodora 
japonica)(0.91±7.79); ????????????
?(Carassatrema lamellorchis)(25.00±46.68), ???
??????(23.38±34.32)? 
 
表 1  丹江口水库鲤鱼肠道寄生蠕虫感染情况 
Tab. 1  Infection of helminths in the intestine of the common carp 
Cyprinus carpio from the Danjiangkou Reservoir, China 
?????? 
Helminth 
??? 
Prevalence
?????? 
Mean abundance 
??????
Mean intensity
?????? ? 25.24% 1.76±6.46 23.38±34.32 
?????? ? 3.88% 0.91±7.79 6.98±11.42 
????? ? 1.94% 0.49±6.62 25.00±46.68 
????? ? 0.49% 0.04±1.63 9.00 
????? ? 0.49% 0.00±0.07 1.00 
????? ? 3.40% 0.05±0.29 1.43±0.79 
?????? ? 1.46% 0.01±0.12 1.00 
???? ? 1.46% 0.01±0.12 3.30±2.86 
????? ? 16.02% 0.54±1.66 2.00±1.41 
?????? ? 0.97% 0.02±0.22 3.65±3.89 
?????? ? 11.17% 0.41±1.72 1.00 
Note: I: Aspidogaster ijimai; :Ⅱ  Asymphylodora japonica; :Ⅲ  
Carassatrema lamellorchis; :Ⅳ  Contracaecum sp.; :Ⅴ  Cucullanus 
cyprini; :Ⅵ  Rhabdochona cyprini; :Ⅶ  Spinitectus gigi; :Ⅷ  Capil-
laria sp.; :Ⅸ  Rhadinarhynchus cyprini; :Ⅹ  Micracanthorhynchina 
motomurai; :Ⅺ  Khawia sinensis 
 
2.2  ???????????????????
?? 
??????????? 11 ???????
???, ??????????????(? 2)??
484 ? ? ? ? ? ? 36? 
? 2 ????? , ?????? (Cucullanus cy-
prini)???????(Spinitectus gigi)?????
(Capillaria sp.)?, ??????????????
??????????????(Contracaecum sp.), 
????????; ?????????????
????????, ?????????????
??(Rhadinarhynchus cyprini)????????, ?
???????????????(I > 1.0), ???
??????????????????????
?????(0.1 < I < 1.0), ???????????
???????????(Rhabdochona cyprini)??
?????????????????(Micracan-
thorhynchina motomurai)?????(I < 0.1)? 
??????????????? 4.63, ??
???? 0.60????????????????
??????, ???????(? 1)???? 2004
???(12 ?)???????(1.81), ????(5 
? )??????? (0.44); ?????????
2004 ???(8 ?)??(0.87), ????(5 ?)??
(0.22)? 
 
表 2  丹江口水库鲤肠道寄生蠕虫种群特征值指标 
Tab. 2  The characteristic values of the helminth community in the intestine of the common carp Cyprinus carpio from the Danjiangkou 
Reservoir, China 
????? 
Helminth 
???? Distribution 
Index (DI) 
???? 
Aggregation index
???? 
Infection index 
????? 
Dominance index 
????? 
Important value index
?????? ? 23.64 0.06 0.44 0.41 1.76 
?????? ? 66.71 0.35 0.04 0.21 0.91 
????? ? 90.31 0.90 0.01 0.11 0.49 
????? ? 9.00 1.00 0.00 0.01 0.04 
????? ? 1.00 / 0.00 0.00 0.00 
????? ? 1.76 0.08 0.00 0.01 0.05 
?????? ? 0.99 0.00 0.00 0.00 0.00 
???? ? 0.99 0.00 0.00 0.00 0.01 
????? ? 5.10 0.04 0.09 0.13 0.53 
?????? ? 2.49 0.50 0.00 0.00 0.02 
?????? ? 7.22 0.07 0.05 0.10 0.41 
?: ???????? 1??;?/????? 1????????, ???????? 
Note: The name and serial number of the helminths was same as Tab. 1; “/” represents that it is impossible to calculate the aggregation 
index because only 1 parasite found 
 
 
 
? 1  ??????????????? 
Fig. 1  Seasonal changes of the Shanon-Wiener Index and Equi-
tablity Index of the component community of helminths in the 
intestine of the common carp Cyprinus carpio from the Danjiang-
kou Reservoir, China 
2.3  ???????????? 
? 11 ?????????????χ2 ???
3?????? n= 2−1= 1, ?χ2??, ?χ20.05= 3.84, 
?? 3 ????, ??????????????
??????????????????????
???????????????, ??????
????? 
2.4  ???????????????? 
????????????????????
??????: ??????, ????????
?????(G=8.58<χ20.05(8)=15.51)?, ?????
?(G=31.16)???????(G=23.83)??????
(G=29.70)???????(G=29.70)??????
???(? 2)?????????????????
??????????, ???????????
?, ????, ????; ??????? 2004 ? 
3? ?  ??: ????????????????????? 485 
表 3  丹江口水库鲤肠道寄生蠕虫群落的种间协调系数和卡方值 
Tab. 3  The interspecific coordinate coefficient (V-value) and X2-value of the helminth community in the intestine of the common carp 
Cyprinus carpio from the Danjiangkou Reservoir, China 
X2-value 
V-value 
? ? ? ? ? ? ? ? ? ? ? 
?  0.0003 1.3249 3.0148 0.3264 0.4610 0.9888 0.9888 14.3730 2.6497 0.0098
? –0.0011  0.8114 7.8164 7.8164 19.6692 3.4443 3.4443 1.5877 4.5138 0.2027
? 0.0802 0.1538  12.1891 14.2387 1.0295 5.5365 3.4667 2.4662 7.6991 2.2908
? –0.0406 –0.0140 0.4963  53.0183 8.7287 18.3786 18.5399 3.4181 27.1539 3.7903
? 0.1202 –0.0140 –0.0098 –0.0049  8.7287 18.3736 18.5399 3.4181 27.1539 3.7903
? –0.0473 0.3783 0.1678 –0.0131 –0.0131  3.7337 1.6328 0.0162 4.9617 0.1182
? 0.1159 –0.0244 –0.0171 –0.0086 –0.0086 –0.0228  6.9674 0.0009 9.8510 2.3775
? 0.1159 –0.0244 0.2766 –0.0085 –0.0085 0.2009 –0.0148  2.4176 9.8501 2.3375
? 0.2641 –0.0878 –0.0615 –0.0263 –0.0263 –0.0089 0.0574 –0.0531  5.2223 1.0323
? 0.1704 –0.0199 –0.0139 –0.0069 –0.0069 –0.0186 –0.0120 –0.0120 0.2267  2.6632
? 0.0069 0.0085 –0.0452 –0.0248 –0.0248 0.0186 –0.0431 –0.0431 –0.0708 –0.0351  
 
 
 
? 2  ???????????????????? 
Fig. 2  Seasonal dynamics of prevalence of the component com-
munity of partial helminths in the intestine of the common carp 
Cyprinus carpio from the Danjiangkou Reservoir, China 
 
?????? 2005?????????, ????
?????; ??????????? 2005???
(8 ??)??????, ??????, ?????
??, ??? 2?????????? 
????????????????, ???
????????????????????
(χ20.05(8)=10.71, P>0.05), ???????????
?(??????χ20.05(8)=21.73, P<0.05; ????
??χ20.05(8)=37.26, P<0.05; ?????χ20.05(8)= 
40 .76 ,  P<0.05 ;  ??????χ 2 0 . 0 5 ( 8 ) =20 .30 , 
P<0.05)(? 3)????????????????
????????????, ????????; ?
?????? 2004?????????????? 
 
 
? 3  ????????????????????? 
Fig. 3  Seasonal fluctuation of mean abundance of the component 
community of partial helminths in the intestine of the common carp 
Cyprinus carpio from the Danjiangkou Reservoir, China 
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COMMUNITY STRUCTURE AND SEASONAL DYNAMICS OF INTESTINAL 
HELMINTHS IN THE COMMON CARP FROM THE DANJIANGKOU RESERVOIR, 
CHINA 
GAO Dian1, 2, WANG Gui-Tang2, WU Shan-Gong2, ZOU Hong2, XI Bing-Wen2, 3 and LI Wen-Xiang2 
(1. Department of Parasitology, Medical College of Nanchang University, Nanchang 330006, China; 2. Institute of Hydrobiology, 
Chinese Academy of Sciences, Wuhan 430072, China; 3. Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater 
Fishes, Ministry of Agriculture; Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China) 
Abstract: Change of the environment by natural barriers (e.g. lakes, mountain ranges) and/ or human activities (e.g. 
major roads, agriculture, dam) can lead to the difference on diversity and change of seasonal dynamics of parasite 
communities by affecting population size and dispersal pattern of species in nature. In order to study the influence of 
characteristics on parasite communities in the Danjiangkou Reservoir Area, we investigated the infra- and component 
communities of intestinal helminths in the common carp Cyprinus carpio before the Middle Route of the South to North 
water Transfer Project was constructed in the Hanjiang River from February 2004 to November 2005. In investigation, a 
total of 11 species of intestinal helminths were recorded from 206 fish, including 3 digeneans, 5 nematodes, 2 acantho-
cephalans and 1 cestode and the statistical analysis of infective status of helminth population and community were per-
formed at the same time. The total prevalence was 45.63%, and the mean abundance of helminthes and the intensity of 
infection being 4.23±12.65 and 9.29±17.48 respectively. Among the 11 species sampled, Aspidogaster ijimai had the 
highest total prevalence (25.24%) and mean abundance (1.76±6.46), while Carassatrema lamellorchi had the highest 
mean intensity (25.00±46.68). The frequency distribution of helminths was over-dispersed in most of species as meas-
ured by the variance to mean ratio except that in low infective abundance, i.e. Cucullanus cyprini. The species diversity 
index of helminths communities was 4.63 as measured by Shanon-Wiener Index, and the species equitability index was 
0.60. The analysis of seasonal dynamics of helminth community diversity showed that it possessed a fluctuant and ir-
regular seasonal changes about helminth species composition and number. In common, each fish was infected with 1 to 
4 species of helminths. In the helminth component communities, Aspidogaster ijimai was the dominant species, and the 
subdominant species were Asymphylodora japonica, Khawia sinensis, Carassatrema lamellorchis and Rhadinarhynchus 
cyprini, which were measured by important value index. Interspecific association analysis measured by coordinate coef-
ficient indicated that there were significant positive associations between Rhabdochona cyprini and Carassatrema la-
mellorchi, Rhadinarhynchus cyprini and Aspidogaster ijimai, Contracaecum sp. and Micracanthorhynchina motomurai, 
Rhadinarhynchus cyprinid and Micracanthorhynchina motomurai respectively. The seasonal dynamics of prevalence 
and mean abundance of the dominant and subdominant species were measured by G-test of heterogeneity and 
Kruskal-Wallis H Test respectively. The result showed that most helminth species exhibited a very similar and signifi-
cantly seasonal change pattern which had higher infection levels in autumn and winter and lower in spring and summer 
except Khawia sinensis which had no seasonal changes being found. The result of the present data showed that helminth 
infra-communities in common carp of the Dangjiangkou Reservoir Area would be relatively abundant, which reflected a 
relatively satisfactory survival environment including copious food and favorable water quality for fish hosts. While 
most of these infections focused on a few of the dominant and subdominant species and presented a distinguished sea-
sonal dynamics, which revealed a nice subsistence strategy. 
 
Key words: Common carp; Helminth; Community; Seasonal dynamics 
 
 
 
